Present study aimed to explore the levels and correlation of oxidative stress biomarkers with anthropometry in a population of young Saudi females.
Introduction:
Researchers have studied the relationship between obesity and oxidative stress (OS) in healthy adults. Furokawa and his colleagues (2004) revealed that amount of body fats was linked to oxidative stress in humans and mice. Reactive oxygen species (ROS) increased, and expression of antioxidant enzymes decreased significantly in obese mice. Same results were achieved in cultured adipocytes. Similarly, Unver and his group (2015) documented increased oxidative stress in obese individuals compared to non-obese controls.
In healthy young individuals, there is a delicate balance between pro-oxidative and anti-oxidative processes. This equilibrium gets impaired with advancing age or pathological states such as hypertension or hyperglycemia etc., leading to OS. Mean age of the study participants in Furokawa et al. (2004) and Unver et al. (2015) were 56 ± 13 and 35.8 ± 7.4 years respectively.
Both studies did not rule out confounding factors that may cause concomitant oxidative stress such as hypertension, hyperglycemia and physical inactivity. Brown et al. (2009) considered blood pressure, plasma glucose and lipid profile in evaluating oxidative stress in obese individuals. However, study participants' mean ages were 31, 35 and 38 years in normal-weight (NW), overweight (OW) and obese (OB) subjects respectively. Hence, it remains largely unknown whether this association between obesity and OS exists from an early age and if it has the similar trends even in the absence of hypertension, hyperglycemia and physical inactivity.
Therefore, the present study was designed to explore the levels and correlation of some wellknown biomarkers of oxidative stress and antioxidant enzymes with anthropometry in a population of Saudi females in late adolescent stage in the absence of hypertension, diabetes and physical inactivity.
Materials and Methods:
This cross-sectional study was carried out at Department of Physiology, College of Medicine, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia after getting ethical approval from institutional review board (IRB number; IRB-2015-01-087).
Five hundred young Saudi females from College of Medicine, Dentistry, Nursing and Applied Medical Sciences were invited to participate. Interested participants underwent blood pressure and fasting blood glucose measurements by Welch Allyn Spot Vital Signs monitor and glucometer (ACC-CHEK G, Roche Diagnostics GmbH, Mannheim, Germany) respectively.
Self-reported physical activity data were collected by using International Physical Activity Questionnaire-short form (IPAQ-SF) (Craig et al. 2003) . Responses were first converted to metabolic equivalent (MET) minutes/week and then total physical activity MET-minutes/ week were obtained by taking sum of walking, moderate and vigorous MET-minutes/week scores (Guidelines 2005). Students were categorized into inactive, minimally active and health enhancing physical activity active group as described by Kavouras et al. (2007) .
Minimum physical activity was defined as 5 or more days total physical activity scores of at least 600 MET-minutes/week. Tukey test. Where the number of groups was two, the student t test (normally distributed data)
and Mann-Whitney U-test (non-normally distributed data) were applied. Pearson's and Spearman's rank-order correlation test were employed to find association of data for normally and non-normally distributed data respectively. Difference was significant if p value was less than 0.05 at a 95 % confidence interval (CI).
Results:
Overall subject characteristics of NW, OW and OB groups have been given in Table 1 . All obesity indicators (BMI, WC, WHR, BAI and % total body fat) were significantly higher in OB females (p < 0.05).
There was a statistically significant difference in 8-OH-2dG (pg/ml) between groups [(F(2,103) = 4.91, p = 0.009] ( Table 2) . A Tukey post hoc test revealed significantly higher 8-OH-2dG (pg/ml) in OB compared to NW (800.63 ± 6.19 vs 780.22 ± 3.34; p value = 0.007).
Next, we explored the effects of WC and WHR (cut-off points ≥ 88 cm and ≥ 0.85 respectively) (Han et al. 1995; W HO 2000) on OS biomarkers. Interestingly, study participants with higher WC had significantly raised 8-OH-2dG (pg/ml) in contrast to participants with lower WC (812.62 ± 8.86 vs 0.75 ± 0.05; p value ≤ 0.001) (Table 3) . TBARS, SOD and total antioxidant capacity did not differ significantly between the two groups. None of the OS biomarkers between two groups created based on WHR cut-off points differ significantly from each other (Table 4) .
A significant positive association of 8-OH-2dG with BMI (r = 0.286, p = 0.004), WC (r = 0.28, p = 0.005), BAI (r = 0.26, p = 0.008), and % body fat (r = 0.27, p = 0.006) was revealed with Spearman rank correlation (Table 5) .
Discussion:
All obesity indicators, such as BMI, WC, HC, WHR, BAI, % total body fat were significantly increased in obese females (Table 1) Our study showed statistically significant positive correlation of 8-OH-2dG with BMI, WC, BAI, % body fat (Table 5) ; a finding in line with previous researches (Brown et al. 2009; Keaney et al. 2003 ). The participants' mean ages in these studies were 60 years, and almost all were suffering from diabetes mellitus, myocardial infarction, hypertension etc. whereas participants in our study were young and free from any disease.
If the increase in oxidant and antioxidant levels is proportionate, oxidant-antioxidant ratio is not disturbed. However, our results show that there was increased DNA oxidative damage in OB group without a concomitant increase in serum total antioxidant capacity, even at adolescence. Therefore, due to this disproportionate increase, oxidant-antioxidant imbalance may occur and oxidative insult to the cells may occur.
In the end, we conclude that there may be significantly increased DNA damage in obese females in late adolescence, despite having normal blood glucose, blood pressure and sufficient physical activity. Furthermore, it can be linked to the amount of adipose tissue as depicted by strong positive association between DNA damage and WC, BAI, % body fat. Steps should be taken at national levels to encourage physical activity, dietary control and weight reduction programs at early ages to avoid future weight gain, fat accumulation and oxidative stress.
Research may be carried out in future to find actual cause of DNA damage (e.g. inflammatory cytokines) in obese adolescents.
Limitations: All our subjects were females (due to strict gender segregation observed in the kingdom), belonging to the same university. Hence, our findings cannot be generalized. Subjects were recruited by convenience sampling. 
